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tube-method we managed to achieve high quality structures (a scanning electron microscope (SEM) image is shown 
in the inset of Fig. 1), with losses very close to the bulk loss of SF57 glass. The present work is based on an 
improved fibre, which, in addition of high nonlinearity, achieves a flat dispersion profile with two closely spaced 
zeros. The fibre had a core of 1.66mm and a transmission loss of about 2dB/m at 1550nm. Numerical simulations of 
the  overall  propagation  loss  spectrum  (Fig.  1)  revealed  a  rapid  increase  beyond  2µm,  due  to  the  poor  modal 
confinement at these wavelengths, resulting from the small core diameter. The fibre dispersion profile over a 400nm 
wide wavelength interval was accurately measured through white light interferometry using a commercial SC source 
(Fig. 1). Our fibre has a flattened dispersion with variation limited to 5ps/nm/km over 200nm, two zero dispersion 
wavelengths (ZDWs) separated by about 100nm, and a small maximum anomalous dispersion value of +2ps/nm/km. 
The simulated dispersion profile agrees reasonably well with the experimental data (Fig. 1); we speculate that the 
very small deviation may be due to differences between theoretical and actual refractive index profile caused e.g. by 
ion diffusion during fibre drawing or residual stress.  
 
     
Fig. 1. Left: calculated loss spectrum. Right: measured and calculated dispersion profiles and scanning electron microscope (SEM) image of the 
W-fibre (inset) 
 
For the SC generation we used a compact fibre laser emitting linearly polarized, 774fs long pulses at 1540nm 
wavelength, which falls very conveniently in between the two ZDWs of our fibre. The repetition rate was 40MHz 
and the average output power was 60mW, which could be regulated using a variable neutral density filter. Due to the 
slight birefringence, a half-wave plate was used to evaluate the effect of using different input polarization planes on 
the SC generated. The input pulses were coupled into a 1.2m long fibre sample using an antireflection coated 60x 
objective. The output light was butt-coupled to a single mode fiber (SMF) and measured with an optical spectrum 
analyser (OSA).  
 
Fig. 2. Experimental (left) and calculated (right) SC spectrum evolution with input power. The traces have been vertically offset by 20dB for 
clarity 
 
After careful optimization of the coupled power a launch efficiency of 20% was obtained. The input polarization 
influenced the amount of noise and ripples in the measured SC spectrum, which could be minimized for  particular 
positions of the half-wave plate, corresponding to the fibre’s axes. Fig. 3 shows the output spectra recorded at 
different  pulse  energies.  Due  to  the  wavelength  range  of  the  OSA  the  long  wavelength  edge  of  the  spectral 
measurement was limited to 1750nm. A maximum broadening was already achieved for a pulse energy of 69pJ, 
corresponding  to  a  peak  power  of  89W  which  is  one  of  the  lowest  pump  pulse  energies  ever  reported  for 
femtosecond pumping achieving such a broad spectrum, in a non-tapered fibre. For comparison, in [6] an octave 
spanning SC was generated in an SF6 photonic crystal fibre with 200pJ, 60fs pulses, corresponding to a peak power 
of 3KW. In [7] 20pJ was sufficient to obtain a broad SC. However, the corresponding peak power was 300W (60fs 
pulses). In [8] a SC was generated at telecom wavelengths with 200pJ and 60fs pulses.  
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